














MATHEMATICS. VOLUME 1
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Figure 6-1.–(A) Parts of a micrometer;
(B) micrometer scales.

of an inch. Multiplying times 0.025 inch, we

find that each marking on the thimble repre-
sents 0.001 inch.

0.025 inch since
1

is equal to 0.025. The40
sleeve has 40 markings to the inch. Thus each
space between the markings on the sleeve is
also 0.025 inch. Since 4 such spaces are 0.1
inch (that is, 4 x 0.025), every fourth mark is
labeled in tenths of an inch for convenience in
reading. Thus, 4 marks equal 0.1 inch, 8 marks
equal 0.2 inch, 12 marks equal 0.3 inch, etc.

To enable measurement of a partial turn,
the beveled edge of the thimble is divided into
25 equal parts. Thus each marking on the

thimble is
1

of a complete turn, or
1

of
1

25 25 40
1
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READING THE MICROMETER

It is sometimes convenient when learning to
read a micrometer to writedown the component
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parts of the measurement as read on the scales
and then to add them. For example, in figure
6-1 (B) there are two major divisions visible
(0.2 inch). One minor division is showing
clearly (0.025 inch). The marking on the thimble
nearest the horizontal or index line of the sleeve
is the second marking (0.002 inch). Adding
these parts, we have

Thus, the reading is 0.227 inch. As explained
previously, this is read verbally as "two hun-
dred twenty-seven thousandths." A more skill-
ful method of reading the scales is to read all
digits as thousandths directly and to do any
adding mentally. Thus, we read the major divi-
sion on the scale as “two hundred thousandths”
and the minor division is added on mentally.
The mental process for the above setting then
would be “two hundred twenty-five; two hundred
twenty-seven thousandths.”

Practice problems:

1. Read each of the micrometer settings shown
in figure 6-2.

Figure 6-2.–Micrometer settings.
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The foregoing example could be followed
through for any distance between markings.
Suppose the 0 mark fell seven tenths of the dis-
tance between ruler markings. It would take
seven vernier markings, a loss of one-hundredth
of an inch each time, to bring the marks in line
at 7 on the vernier.

The vernier principle may be used to get
fine linear readings, angular readings, etc.
The principle is always the same. The vernier
has one more marking than the number of mark-
ings on an equal space of the conventional scale
of the measuring instrument. For example, the
vernier caliper (fig. 6-5) has 25 markings on
the vernier for 24 on the caliper scale. The
caliper is marked off to read to fortieths (0.025)
of an inch, and the vernier extends the accuracy
to a thousandth of an inch.

0.3000
0.0750
0.0080
0.0004

0.3834

Figure 6-5.–A vernier caliper.

Vernier Micrometer

By adding a vernier to the micrometer, it is
possible to read accurately to one ten-thousandth
of an inch. The vernier markings are on the
sleeve of the micrometer and are parallel to
the thimble markings. There are 10 divisions
on the vernier that occupy the same space as 9
divisions on the thimble. Since a thimble space
is one thousandth of an inch, a vernier space is
1

of
9

inch, or
9

inch. It is
1

inch
10 1000 10000 10000

less than a thimble space. Thus, as in the pre-
ceding explanation of verniers, it is possible to
read the nearest ten-thousandth of an inch by
reading the vernier digit whose marking coin-
cides with a thimble marking.

In figure 6-6 (A), the last major division
showing fully on the sleeve index is 3. The
third minor division is the last mark clearly
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showing (0.075). The thimble division nearest
and below the index is the 8 (0.008). The ver-
nier marking that matches a thimble marking
is the fourth (0.0004). Adding them all together,
we have,

The reading is 0.3834 inch. With practice these
readings can be made directly from the microm-
eter, without writing the partial readings.

Figure 6-6.–Vernier micrometer settings.

Practice problems:

1. Read the micrometer settings in figure 6-6.

Answers:

1. (A) See the foregoing example.

(B) 0.1539 (E) 0.4690

(C) 0.2507 (F) 0.0552

(D) 0.2500


